JOURNAL OF APPLIED BEHAVIOR ANALYSIS 


2009, 42 , 785-794 


NUMBER 4 (winter 2009) 


FUNCTIONAL ANALYSIS AND TREATMENT OF SELF-INJURY IN A 
CAPTIVE OLIVE BABOON 

Nicole R. Dorey, Jesus Rosales-Ruiz, Richard Smith, and Bryan Lovelace 

UNIVERSITY OF NORTH TEXAS 


Self-injurious behavior (SIB), such as self-biting and head banging, has been reported to occur in 
approximately 10% of captive, individually housed nonhuman primates. Accounts of the 
etiology of SIB in primates range from ecological to physiological. However, to date, no research 
has examined the possible influence of social consequences delivered by handlers and keepers in 
the maintenance of SIB in this population. The current study investigated the effects of social 
contact as a potentially reinforcing consequence for the SIB displayed by an olive baboon (Papio 
hamadryas anubis). Results indicated that the behavior was maintained by attention from 
humans. As treatment, reinforcement was arranged for an appropriate alternative response, 
resulting in increases in the appropriate alternative behavior and decreases in SIB. 
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Self-injurious behavior (SIB) was first docu- 
mented in primates more than 70 years ago, 
when Tinklepaugh (1928) reported self-biting 
in a male Macaca mulatto, named Cupid. (For 
the purpose of this discussion, the term primates 
will be used to refer to a population of primates 
that excludes homo sapiens .) Since Tinkle- 
paugh’s initial observations, it has been esti- 
mated that approximately 10% of captive, 
individually housed primates engage in some 
type of SIB (Novak, Kinsey, Jorgensen, & 
Hazen, 1998). Although most of the literature 
on SIB in primates comes from laboratory- 
housed animals, this behavior also has been 
documented in zoo-housed primates (Bloom- 
smith, Marr, & Maple, 2007; Hosey & Skyner, 
2007). Despite this, little research has been 
conducted on the maintenance of SIB displayed 
by zoo-housed primates. 

Self-injurious behavior in zoo-housed ani- 
mals can affect the welfare of the animal and the 
finances of the institution. Hosey and Skyner 
(2007) found that of the 35 zoos that responded 
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to their survey, 24 reported cases of SIB across 
16 different species of primates in the British 
Isles. In two reported cases from that sample, 
SIB led to the death of a primate, one of which 
was euthanized by the zoo. In addition to 
deaths, zoos are faced with the concerns of the 
visitors who frequent the facility. Visitors are 
often concerned about what they consider to be 
unnatural behavior in zoo animals (Morgan, 
Line, & Markowitz, 1998). Zoological parks 
with animals that show abnormal behavior (e.g., 
SIB) face the possibility of losing funds because 
they are largely public institutions, dependent 
in part on private donations and membership 
fees for their revenue (Morgan et ah). Also, SIB 
in animals may be a sign of poor welfare 
(Carlstead, 1998); thus, visitors may be likely to 
attribute these behaviors to institutional vari- 
ables. In addition to the loss of funding, the 
facilities may also incur a financial burden by 
treating the injuries of these animals. 

Proposed causes of SIB in primates range 
from ecological influences to physiological 
anomalies. For example, the National Research 
Council (1998) implicated housing a primate 
alone as a possible ecological variable associated 
with the onset of SIB (Bellanca & Crockett, 
2002; Lutz, Well, & Novak, 2003; Reinhardt 
& Rossell, 2001). Similarly, Watson (1992) 
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proposed that inadequate living conditions 
(e.g., lack of enrichment) could cause SIB and 
suggested that introducing interesting features 
into the living quarters (e.g., a puzzle feeder) 
might reduce occurrences of this behavior. 
However, Novak et al. (1998) found that puzzle 
feeders had no effect on the occurrence of SIB. 
Novak (2001) suggested that SIB maybe caused 
by “early social experiences within the first 2 
years of life and with exposure to a larger 
number of moderately stressful events” (p. 247) 
and suggested that SIB could be a “coping 
strategy to reduce arousal” (p. 247). Other 
proposed causes of SIB include separation from 
sexual partners (Erwin, Mitchell, & Maple, 
1973) and affectionate companions (Chamove, 
Anderson, & Nash, 1984; Redican & Mitchell, 
1973). 

In addition to ecological factors, several 
physiological variables associated with SIB in 
primates have been reported in the literature. 
For example, Tiefenbacher, Novak, Jorgensen, 
and Meyer (2000) reported that low mean 
plasma cortisol levels were correlated with high 
rates of self-injurious biting. Eaton et al. (1999) 
indicated that high testosterone levels or other 
androgens may be associated with SIB and 
suggested a weekly treatment of cyproterone 
acetate. Similarly, Macy, Beattie, Morgenstern, 
and Arnstern (2000) found that a twice-daily 
dose of guanfacine decreased SIB in 2 animals. 
They suggested that the drug decreased the high 
levels of “emotional arousal that commonly 
accompanies self-biting” (p. 419). 

Another variable relevant to the occurrence of 
SIB in primates is the environmental conse- 
quences produced by SIB. This possibility was 
tested by Schaefer (1970) in a laboratory 
demonstration in which head banging was 
shaped through contingent delivery of food 
reinforcement in 2 rhesus monkeys ( Macaca 
mulatto). Although this research and others 
(e.g., Layng, Andronis, & Goldiamond, 1999) 
suggest that SIB can be shaped in nonhuman 
animals, no research has been conducted to 


examine the role of naturally occurring conse- 
quences in the maintenance of SIB. In captive 
animals, one potential reinforcer may be the 
behavior of the caregiver with respect to the 
primate. For example, caregivers might acci- 
dentally reinforce SIB by talking to the animal, 
delivering food, or giving the animal a toy any 
time the animal emits the problem behavior. 
Alternatively, the caregiver can allow an animal 
to avoid or escape unpleasant events, such as 
demands or the presence of humans in the 
enclosure, when SIB occurs. The notion that 
reactions by keepers and handlers may be 
involved in the maintenance of SIB in captive 
animals, although sometimes suspected (e.g., 
Tinklepaugh, 1928), has not been systematical- 
ly studied in the extant literature. In fact, 
contingent human interaction has been charac- 
terized as a positive experience for animals 
(Baker et al., 2004). 

Research involving the occurrence of SIB in 
humans has consistently documented the influ- 
ence of naturally occurring consequences in the 
maintenance of this behavior. For example, 
Lovaas and Simmons (1969) demonstrated that 
social attention (positive reinforcement) main- 
tained the SIB of children who had been 
diagnosed with autism and mental retardation. 
Sailor, Guess, Rutherford, and Baer (1968) 
showed that self-injurious tantrums could be 
maintained by escape from difficult instruction 
(negative reinforcement) in a child. Subsequent- 
ly, a large and growing body of evidence has 
shown that the SIB exhibited by humans can be 
maintained by various reinforcement contin- 
gencies. In a large epidemiological study, Iwata 
et al. (1994) found that operant contingencies 
maintained SIB in approximately 95% of 
individuals with developmental disabilities. 

Within the context of SIB and other 
topographies of aberrant behavior, the term 
functional analysis (Iwata, Dorsey, Slifer, Bau- 
man, & Richman, 1982/1994) has been applied 
to a procedure used to identify potential 
maintaining consequences for problem behavior 
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in humans. This procedure involves the direct 
observation and repeated measurements of 
behavior across a variety of conditions, each of 
which assesses the role of different reinforce- 
ment contingencies in the maintenance of 
problem behavior. The data obtained from a 
functional analysis are used to develop a 
treatment in which the maintaining reinforce- 
ment contingencies are manipulated to produce 
a reduction in problem behavior. To date, 
functional analyses have been conducted to 
evaluate the occurrence of problem behavior 
only in humans. Thus, the present study is the 
first to incorporate procedures derived from 
those described by Iwata et al. to study variables 
that maintained SIB displayed by a nonhuman 
primate and to use this information to develop a 
treatment that would reduce its occurrence. 

METHOD 

Participants and Setting 

A 13-year-old female olive baboon ( Papio 
hamadryas anubis) named Rafiki participated in 
this study. Rafiki was approximately 60 cm in 
length and weighed approximately 14 kg. 
Rafiki lived in captivity most of her life and 
had been in her current placement for 12.7 
years. She received care at least three times a 
day, which consisted mostly of feeding and 
cleaning of her enclosures, but sometimes 
included play and outreach sessions (i.e., 
participating in educational events in schools 
and other public settings). The experimenter 
was a former keeper at the zoo who requested to 
help Rafiki based on frequent observations of 
her SIB. Specifically, Rafiki frequently was 
observed to bite her arms and legs and pulled 
the hair on her head and arms, resulting in bald 
spots. The observers in the experiment were not 
familiar with Rafiki before the experiment 
began. 

Sessions were conducted at the zoo where 
Rafiki resided. Rafiki was kept in her enclosure 
during all phases of the investigation. The 
enclosure consisted of a concrete slab measuring 


3 m by 3 m, which was surrounded by a metal 
chain-link cage that was 10 m in height. Her 
enclosure contained a wooden den box, wood 
tree stump, metal switch cage, a metal bucket 
encased in concrete that held her water, and a 
plastic pipe attached to the cage with a spout for 
drinking. 

Because Rafiki was a wild animal that could 
do serious harm, neither the experimenter nor 
the observers entered the enclosure during any 
of the functional analysis or treatment condi- 
tions. However, most of the zoo staff were not 
allowed to enter the enclosure either, so these 
conditions mimicked Rafiki’s daily interactions 
with most of her caretakers. Thus, during all 
sessions, the experimenter and observers were 
positioned 1 m away from Rafiki’s enclosure. 
The observers wore sunglasses so that Rafiki 
could not see where they were looking. Data 
were collected on computers using software 
specially written for the purpose. 

Response Measurement and 
Interobserver Agreement 

The duration of hair pulling, hand biting, 
and foot biting was recorded. Hair pulling was 
defined as any contact between two or more 
fingers and Rafiki’s hair that either resulted in 
the removal of the hair from the root or raised 
skin. The duration of hair pulling was recorded 
from the moment her fingers grasped the hair 
until her fingers released the hair. Olive 
baboons do groom with their hands; however, 
this is normally done by sweeping the fingers 
through the hair in a sideways movement, not 
by pulling the hair upward and out. Hand 
biting was defined as any part of either hand 
breaking the plane of the lips. The duration of 
hand biting was recorded from the moment 
the hand broke the plane of the lips until it 
left the plane of the lips. Foot biting was defined 
as any part of either foot or leg breaking the 
plane of the lips. The duration of foot biting 
was recorded from the moment the foot broke 
the plane of the lips until it left the plane of the 
lips. 
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In addition to SIB, data were collected on 
three additional behaviors that could be 
reinforced as an alternative to SIB during 
treatment. Following initial observations, two 
of the additional behaviors (basic grunts and 
alarm calling) occurred at near-zero levels. 
Thus, lip smacking was identified as a possible 
alternative response. Lip smacking was defined 
as the tongue moving between partially closed 
upper and lower lips, which resulted in a sound. 
The duration of lip smacking was recorded 
from the moment the tongue moved between 
the closed upper and lower lips accompanied by 
a sound until the mouth movement and the 
sound stopped for 1 s. 

Data on all topographies of SIB and lip 
smacking were analyzed by calculating the 
percentage of session time in which the behavior 
occurred. Specifically, the cumulative duration 
of each response from each condition was 
divided by the total session length (i.e., 600 s) 
and then converted to a percentage of occur- 
rence for each condition. 

Interobserver agreement was assessed by 
comparing the records of two observers who 
simultaneously but independently scored 41% 
of the sessions. Interobserver agreement coeffi- 
cients were calculated for each session and each 
target behavior by dividing the shorter duration 
measure by the longer duration measure and 
converting the result to a percentage. The 
outcomes were then summarized across sessions. 
Mean interobserver agreement was 97% (range, 
94% to 100%) for hair pulling, 98% (range, 
97% to 100%) for foot biting, 98% (range, 
96% to 100%) for hand biting, and 93% 
(range, 90% to 100%) for lip smacking. 

Procedure 

Functional analysis. To identify potential 
maintaining consequences for SIB, five condi- 
tions were alternated in a random order in a 
multielement design (ignore, attention, de- 
mand, play, and tangible). Sessions for each 
condition lasted 10 min, and one cycle of 
conditions was conducted daily. The conditions 


were chosen after observing Rafiki in her 
environment before the experiment began. It 
was decided that each of these conditions could 
have been associated with a reinforcement 
contingency that maintained SIB. During all 
conditions of the functional analysis, pro- 
grammed consequences were delivered only 
for forms of SIB (i.e., no contingencies were 
arranged for lip smacking). 

During the ignore condition, Rafiki was in 
her enclosure and did not have access to toys or 
enrichment items. The experimenter was in 
another room out of Rafiki’s sight, and 
observers were in their assigned position (1 m 
away from Rafiki’s enclosure). This condition 
was conducted to determine if Rafiki’s SIB 
persisted in an austere environment in which no 
programmed social consequences were associat- 
ed with SIB. 

During the attention condition, Rafiki was in 
her enclosure and did not have access to toys or 
enrichment items. The experimenter sat on a 
crate next to the observers and talked to them 
while turning her back toward Rafiki. When 
SIB occurred, the observer would begin talking 
to Rafiki, which cued the experimenter that SIB 
occurred. At that point, the experimenter 
immediately turned toward Rafiki and delivered 
statements of concern or reprimands (e.g., 
“don’t do that,” “don’t hurt yourself’) until 
the SIB ended, which averaged 25 s for each 
bout (the observer stopped delivering attention 
when the experimenter began delivering atten- 
tion). This condition was conducted to deter- 
mine whether SIB was maintained by positive 
reinforcement in the form of contingent social 
attention. 

Prior to sessions in the tangible condition, 
Rafiki was given a ball on a chain to play with 
for 30 s. The session began when the experi- 
menter pulled the chain through the fence to 
remove the ball at the end of 30 s (regardless of 
whether Rafiki was playing with it). Then, 
contingent on the occurrence of the SIB, the 
experimenter presented the ball to Rafiki. After 
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30 s elapsed without SIB, the experimenter 
pulled the chain to take up the ball and waited 
for the next occurrence of SIB. This condition 
was conducted to determine if the contingent 
delivery of play objects functioned as positive 
reinforcement for Rafiki’s SIB. 

During the demand condition, the experi- 
menter gave the command “house.” Compliance 
was defined as Rafiki entering her wooden den 
box and remaining there for 10 s. If Rafiki 
complied with the command, the experimenter 
said “okay” (this was a previously trained signal 
that Rafiki could leave her house, approach the 
experimenter, and receive two raisins for 
complying with the instruction). The command 
“house” was repeated 30 s after she left the 
house. If Rafiki emitted SIB, the experimenter 
moved about 1.5 m away from the cage with 
her back turned for 5 s and then repeated the 
command. If Rafiki did not comply or emitted 
any other behavior within 5 s of the demand, 
the demand was repeated every 5 s until she 
complied or until SIB occurred (upon which 
the experimenter provided a break). Because 
this behavior was needed for the animal’s daily 
husbandry, we implemented a relatively brief 
(5 s) escape interval so that the behavior would 
not be extinguished. The number of demands 
varied from session to session depending on 
Rafiki’s behavior, but the experimenter deliv- 
ered a mean of 16 demands per session. The 
demand condition was conducted to determine 
if escape from demands functioned as negative 
reinforcement for Rafiki’s SIB. 

Finally, a play condition was conducted in 
which a ball on a chain was placed into the cage. 
The experimenter set a resetting timer for 30 s. 
If, after 30 s, Rafiki was interacting with the 
ball, the ball remained there. However, if Rafiki 
was not interacting with the ball, the experi- 
menter reintroduced the ball by pushing it 
toward Rafiki with an iron rod. If Rafiki 
emitted SIB as the experimenter presented the 
ball, the experimenter stopped and waited until 
the behavior had not occurred for 5 s and then 


re-presented the ball. This condition functioned 
as a control procedure, in which little SIB was 
expected to occur because Rafiki was receiving 
noncontingent social interaction and had access 
to alternative activities. 

Treatment analysis. During this phase of the 
experiment, a baseline condition (identical to 
the attention condition described above) was 
contrasted with a treatment condition (differ- 
ential reinforcement of alternative behavior 
[DRA] with extinction). During treatment, 
SIB no longer resulted in attention delivery; 
however, if Rafiki emitted the lip-smacking 
response, she received brief compliments (e.g., 
saying, “You look pretty today” or “Fantastic 
lip smacking”). The comments continued until 
lip smacking was completed. Lip smacking was 
chosen as an alternative behavior because the 
response was present in her repertoire at low 
frequencies, was considered to be an appropriate 
behavior, and was formally incompatible with 
some of the SIB (i.e., lip smacking and hand or 
foot biting could not occur simultaneously). All 
treatment sessions were 10 min in length, and 
the baseline and treatment conditions were 
compared in a reversal (ABAB) design. 

RESULTS 

Functional analysis. Figure 1 (top) depicts the 
occurrence of SIB across conditions during the 
functional analysis. The mean percentage 
duration of SIB was 23% in the attention 
condition, 2.5% in the ignore condition, and 
0.3% in the play condition. SIB never occurred 
in the demand or tangible conditions. Thus, the 
results of the functional analysis suggest that 
SIB was maintained by positive reinforcement 
in the form of contingent attention delivery. 
Throughout the functional analysis, lip smack- 
ing (Figure 1, bottom) occurred at relatively 
low levels (Ms — 3.2% in attention, 2.6% in 
ignore, 2.2% in play, and 1.8% for both 
demand and tangible). 

Treatment analysis. Figure 2 shows the dura- 
tion of SIB and lip smacking during the 
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Figure 1. Percentage duration of SIB (top) and lip smacking (bottom) in the functional analysis. 


baseline and treatment conditions of the 
treatment analysis. It should be noted that the 
data presented in the first phase of the treatment 
analysis were obtained during the attention 
condition of the functional analysis (Figure 1, 
top). During the initial baseline phase, both SIB 
and lip smacking initially occurred at moderate 
levels; however, SIB subsequently increased (M 

— 23%) and lip smacking decreased (M = 
3.2%). When lip smacking was differentially 
reinforced with attention delivery and SIB was 
placed on extinction, neither response occurred 
initially. However, once lip smacking and SIB 
contacted the respective contingencies, lip 
smacking gradually increased and was main- 
tained at high levels throughout the remainder 
of the condition (M = 20%). By contrast, levels 
of SIB remained low throughout this phase (M 

— 1.2%). The duration of SIB increased (M = 
19%) during the reversal to baseline, whereas 
lip smacking decreased ( M — 4%). Finally, 
when the treatment was reimplemented, SIB 


decreased (M — 0.3%) and relatively high levels 
of lip smacking emerged ( M = 18%). 

DISCUSSION 

The results of the functional analysis sug- 
gested that Rafiki’s SIB was influenced by 
operant contingencies, specifically positive re- 
inforcement (i.e., attention from humans). The 
results of the functional analysis were supported 
by the effects of providing attention contingent 
on SIB or lip smacking during the treatment 
analysis. That is, when SIB produced attention 
but lip smacking did not, SIB occurred at high 
levels and lip smacking occurred at low levels. 
Conversely, when lip smacking produced 
attention but SIB did not, lip smacking 
occurred at high levels and SIB occurred at 
low levels. 

Current paradigms for the study of problem 
behavior in captive animals focus their analysis 
on three general areas outlined by Mills (2003, 
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Figure 2. Percentage duration of lip smacking and SIB during the treatment analysis. 


p. 279): (a) behaviors that have adaptive value 
within the species but that are inconvenient for 
the keeper (adaptive behaviors such as fear 
responses); (b) attempts to behave in an 
adaptive way in an environment to which 
complete adaptation is not possible (maladap- 
tive behaviors such as trying to escape from an 
environment where an escape is not possible); 
and (c) expressions of direct disruptions of the 
nervous system (malfunctional behaviors such 
as stereotypy). The notion that problem 
behaviors displayed by captive animals are 
related to ecological adaptations suggests that 
an appropriate course of treatment would be to 
alter the environment to accommodate behav- 
iors that had functional value in the evolution 
of the species (e.g., enrichment). 

With respect to ecological manipulations, 
Watson (1992) found that the addition of a 
foraging apparatus decreased the frequency of 
self-biting in 2 rhesus macaques. However, it is 
not clear when and what modifications to the 
environment will be effective (Watson, Cosby, 
& Lee-Parritz, 1993), and some studies have 


reported persistence of SIB even when animals 
use enrichment items as intended (Kinsey, 
Jorgensen, & Novak, 1997; Kinsey, Jorgensen, 
Platt, & Hazen, 1996). Furthermore, inclusion 
of enrichment items may be detrimental in 
some cases if keepers provide access to the 
enrichment items as a consequence for problem 
behaviors to stop the behaviors, thereby inad- 
vertently reinforcing the behavior. Thus, al- 
though the analysis of the effects of ecological 
manipulations on SIB in primates is promising, 
additional research is needed to increase our 
understanding of these manipulations and their 
use in the treatment of SIB. As evidenced in the 
current investigation, operant approaches can 
also affect the occurrence of SIB in primates. 

The current results suggest that SIB was 
modifiable through the use of operant contin- 
gencies. Of course, that Rafiki’s SIB was 
maintained by the attention of humans does 
not explain the etiology of this behavior in the 
present case. It is possible that Rafiki’s SIB 
initially emerged due to exposure to a variety of 
ecological variables (e.g., her prolonged indi- 
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vidual housing or separation from a sexual 
partner). Such variables have been associated 
with the occurrence of SIB in primates 
(Chamove et al., 1984; Erwin et al., 1973; 
Redican & Mitchell, 1973; Reinhardt & 
Rossell, 2001). Thereafter, it is possible that 
SIB became an operant response in that this 
behavior produced a consistent and reinforcing 
consequence from caregivers (i.e., attention). 
This explanation is speculative, and additional 
research should address variables that lead to the 
emergence of SIB in nonhuman animals. 

The present research adds to previous 
literature in that it identifies roles and aspects 
of the environment that can be relevant to SIB 
but had not been investigated previously. In 
particular, it highlights the role of keepers and 
other humans as part of the ecology of captive 
animals; shows that the SIB can be operant 
behavior maintained by reinforcing conse- 
quences in that environment; and presented a 
nonintrusive, consequence-based intervention 
that effectively reduced SIB by differentially 
attending to a more desirable behavior. 

The current research also supports the utility 
of the functional analysis method developed by 
Iwata et al. (1982/1994). As noted before, 
functional analysis has been shown to be 
effective at identifying the maintaining rein- 
forcement contingencies for problem behavior 
in several types of human populations (Hanley, 
Iwata, & McCord, 2003). The current investi- 
gation represents the first extension of this 
particular method to nonhuman populations. It 
is important to note, however, that the use of 
functional analyses to assess the function of 
problem behavior in captive animals can be 
cumbersome due to the subtle, idiosyncratic, 
and sometimes paradoxical events that may 
function as reinforcement for a given animal. A 
reinforcer may range from a type of food to a 
pat on the back. Furthermore, some animals 
may be sensitive to forms of reinforcement that 
would act as punishment for other animals, 
such as a squirt of water to the face. Thus it may 


often be necessary to tailor functional analysis 
procedures to individual animals. In such cases, 
potential reinforcers should be identified 
through descriptive observation, and functional 
analysis procedures should be developed that 
test whether these consequences function as 
reinforcement for the problem behavior under 
study. Nevertheless, the current results support 
the utility and flexibility of analogue functional 
analyses. 

After the maintaining reinforcer for problem 
behavior was identified via the functional 
analysis, the results of the analysis were 
validated by implementing a treatment program 
that corresponded to the hypothesized main- 
taining contingency (Northup et al., 1991). The 
current investigation involved differential rein- 
forcement of a response that already existed in 
the animal’s repertoire. Similar approaches have 
been used to identify appropriate alternatives to 
problem behavior in human populations. For 
example, Grow, Kelley, Roane, and Shillings- 
burg (2008) collected baseline data on several 
potential appropriate behaviors for 3 individuals 
with developmental disabilities. When problem 
behavior was placed on extinction, an alterna- 
tive and more socially appropriate topography 
of behavior emerged in all cases. Similarly, in 
the current investigation, data were collected on 
lip smacking, grunts, and alarms called during 
the functional analysis. The relative frequency 
of lip smacking suggested this response as an 
alternative to SIB. Thus, during treatment, this 
preexisting response was differentially rein- 
forced as a form of treatment for SIB. 

In summary, the current study is the first to 
demonstrate the utility of functional analysis in 
the assessment and treatment of problem 
behavior in a nonhuman animal (i.e., an olive 
baboon). Functional analysis may offer consid- 
erable promise in assessment and treatment of 
SIB in captive animals and pets. Future research 
should be conducted involving additional 
participants, different species, different environ- 
ments, and other behaviors (e.g., self-stimula- 
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tion and aggression) to determine the general 
utility of functional analyses for the assessment 
and treatment of behavior disorders in nonhu- 
man animals. 
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